A Publication of The Association of Bone and Joint Surgeons® higher than business (MD, 0.439 ± 1.491; p = 0.006) and casual attire (MD, 1.043 ± 2.054; p \ 0.001), but not scrubs (MD, 0.169 ± 1.230; p = 1.000). Conclusions In this urban outpatient orthopaedic practice, patients' preferences varied based on the sex of the pictured surgeon in the survey. Overall, however, modest preferences were observed for the white coat in terms of confidence, intelligence, trust, and safety. Furthermore patients are more willing to discuss personal information and believe that their surgery will go better if the surgeon wears a white coat or scrubs. These results are consistent with those of several studies in other settings and therefore may be generalizable in other locations and specialties. Given the increasing awareness and concern for physicianspread hospital infection, this study lends support to scrub attire over business or casual attire if physicians do not wear a white coat. Level of Evidence Level II, therapeutic study.
Abstract
Background Previous work has established that physician attire influences patients' perceptions of their physicians. However, research from different specialties has disagreed regarding what kinds of physician attire might result in increased trust and confidence on the part of patients. Questions/Purposes The purpose of this study was to investigate how surgeon attire affects patients' perceptions of trust and confidence in an urban orthopaedic outpatient setting. Methods Eighty-five of 100 patients solicited completed a three-part questionnaire in the outpatient orthopaedic clinic at an urban teaching hospital. In the first section, participants viewed eight images, four of a male surgeon and four of a female surgeon wearing a white coat over formal attire, scrubs, business attire, and casual attire, and rated each image on a five-level Likert scale. Participants were asked how confident, trustworthy, safe, caring, and smart the surgeon appeared, how well the surgery would go, and how willing they would be to discuss personal information with the pictured surgeon. The participant ranked all images from most to least confident in the second part and the last section obtained demographic information from the patients. Surveys were scored using a five-level Likert scale and a Friedman test was used to detect statistical significance when comparing all attires. For multiple pairwise comparisons, a Bonferroni correction was applied. Results The white coat on the male surgeon elicited modestly higher ratings in confidence (mean difference [MD], 0.367 ± 0.737; 95% CI, 0.202-0.532; p \ 0.001), intelligence (MD, 0.216 ± 0.603; 95% CI, 0.077-0.356; p = 0.027), surgical skill (MD, 0.325 ± 0.658; 95% CI, 0.175-0.474; p \ 0.001), trust (MD, 0.312 ± 0.613; 95% CI, 0.173-0.451; p \ 0.001), ability to discuss confidential information (MD, 0.253 ± 0.742; 95% CI, 0.087-0.419; p = 0.023), caring (MD, 0.279 ± 0.655; 95% CI, 0.124-0.432; p = 0.006), and safety (MD, 0.260 ± 0.594; 95% CI, 0.125-0.395; p = 0.002) compared with business attire. Similarly, the white coat was preferred to casual attire in all categories (confidence: MD, 0.810 ± 0.921; smart: MD, 0.493 ± 0.801; surgical skill: MD, 0.640 ± 0.880; ability to discuss: MD, 0.564 ± 0.988; trust: MD, 0.545 ± 0.836; safety: MD, 0.581 ± 0.860; caring: MD, 0.479 ± 0.852; p \ 0.001 for all comparisons). For the female surgeon, white coat and scrubs were not different, however the white coat was preferred to business attire in four of seven categories. Casual clothing was widely disliked in all categories for surgeons (men and women). When attire was compared for confidence on a scale, the white coat ranked Each author certifies that he or she has no commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research 1 editors and board members are on file with the publication and can be viewed on request. Each author certifies that his or her institution approved or waived approval for the human protocol for this investigation and that all investigations were conducted in conformity with ethical principles of research. This study was performed at Temple University Hospital, Philadelphia, PA, USA.
Introduction
The influence of physicians' attire on patients' perceptions has been analyzed since Hippocrates, who believed that doctors should be ''clean in person, [and] well-dressed'' [3, 19, 23] . For professional and hygienic reasons, the debate has persisted regarding the most appropriate clothing and how this may affect the patient-physician relationship. Numerous studies have confirmed the strong influence of physician attire on communication, patient education, confidence, trust, respect, adherence to medical treatments, and ultimately the quality of care patients receive [6, 7, 15, 22, 23] . Although concepts such as trust and confidence are complex and likely involve many other factors such as respect and good communication, previous studies in settings outside orthopaedics have confirmed attire influences these variables [2, 12, 16, 23] . Furthermore, attire is one of the few changeable factors proven to have an influence on the patient's first impression [6, 18] . The white coat has been standard physician attire since the late 19th century and historically has been preferred over scrubs, formal, and casual dress in various outpatient settings [10, 15, 16, 18, 23] . The United Kingdom's Department of Health banned any garment or accessory below the elbow in a clinical care setting [4, 21] . This mandate was predicated on a series of studies which implicated clothing, particularly the white coat, as a vector which may promote the spread of nosocomial infections [3, 4, 16, 21] . Furthermore, these changes served to inform the public of the potential dangers associated with garments and accessories that might contact consecutive patients. Thus, their perception of physician professionalism now is balanced against the threat of attire as a potential fomite such as neckties, watches, and long sleeves. Patients' preferences for physician attire is further influenced by patient age and cultural and societal standards in that particular region [4, 12, 15, 22] . In the pediatric and psychiatric settings, for example, patients view the white coat as a symbol of authority, which in turn acts as a barrier in developing a strong patient-physician relationship [5, 8] . Age also may influence preference, with older patients tending to prefer a more formally dressed doctor [4, 12, 22] .
Previous studies across various institutions have claimed virtually every conceivable attire as being preferred [1-3, 5, 12, 13, 15-19, 21-23] , which taken cumulatively serves to explicate the overarching principle that each specialty and patient setting needs individual consideration. Recommendations for attire have ranged from casual in the pediatrics and psychiatry settings to formal with a white coat in internal medicine [5, 8] . However, there is scant research regarding the influence of physicians' attire in an orthopaedic outpatient setting, particularly regarding urban United States populations [1] . Although recommendations from prior studies are conflicting, some authors acknowledge the strong influence of location and specialty on patient perceptions [1, 15, 16, 23] . While conducting a separate study in every subspecialty is neither feasible nor warranted, the purpose of our study was to reconcile previously contradicting recommendations and to understand how a surgeon's attire affects patients' perceptions in an urban orthopaedic outpatient setting.
We hypothesized that these patients preferred physicians in a white coat or scrubs over formal or casual attire, and we performed a survey study to investigate how surgeons' attire affects patients' perceptions of trust and confidence in an urban orthopaedic outpatient setting.
Methods

Study Design and Setting
In this prospective, cross-sectional study, a three-part computer-based questionnaire was completed by consecutive patients at an urban teaching hospital in the northeast United States waiting to be evaluated in the orthopaedics clinic.
Participants
Patients were included if they were 18 years or older and agreed to be surveyed. Patients who were younger than 18 years, who answered the survey with values outside the possible range (for example, 13 on a 10-point scale), or who did not respond to more than 1 .
2 of the questions were Table 1) .
Description of the Survey Instrument
The first survey component randomly presented images of a surgeon (of one or the other sex), each dressed in four outfits; a white coat over business attire, scrubs, business attire, and casual attire ( Fig. 1 ). Randomization was determined by computer software so that respondents viewed each type of attire in a unique order. Depicted attire for the surgeons of both sexes was chosen as similar as possible to clothing depicted in the majority of prior studies on the topic [1, 12, 15, 16] , to maintain comparability. Similarly, the choice of white surgeons is in keeping with nearly all previous studies on this topic and serves to further isolate our intended study variable [1, 12, 15, 16] . All jewelry and watches, facial expression, and background remained constant. For each image, the participant was asked to rate, on a five-point Likert scale, qualities of the surgeon including confidence, intelligence, trustworthiness, safety, and compassion. A scale from 1 to 5 was chosen, as previous research has not shown superiority with more expansive scales [9] . Survey questions were developed based on a review of questions used in previous studies and the desired focus of this study [1, 12, 15, 16] . Given that question responses were to be assessed individually and that no cumulative or summary score was planned, survey questions were not piloted nor otherwise quantitatively tested. The following questions were asked: How confident are you in this surgeon? How smart is this surgeon? How well do you think the surgery will go if this was your surgeon? How willing are you to discuss confidential information with this surgeon? How trustworthy is this surgeon? How safe is this surgeon? How caring is this surgeon? The second part showed all four images of the male and female surgeons lined up next to each other on a single page and asked the participant to rank the images from highest to lowest level of confidence in the surgeon's abilities. The final section procured demographic information of the patient such as age, sex, race, education level, employment status, and whether they had private insurance, no insurance, or Medicare. 
Results
For male surgeons, a white coat was preferred across all categories compared with business (confidence: mean difference [MD], 0.367 ± 0.737; 95% CI, 0.202-0.532; p \ 0.001; intelligence: MD, 0.216 ± 0.603; 95% CI, 0.077-0.356; p = 0.027; surgical skill: MD, 0.325 ± 0.658; 95% CI, 0.175-0.474; p \ 0.001; trust: MD, 0.312 ± 0.613; 95% CI, 0.173-0.451; p \ 0.001; ability to discuss confidential information: MD, 0.253 ± 0.742; 95% CI, 0.087-0.419; p = 0.023; caring: MD, 0.279 ± 0.655; 95% CI, 0.124-0.432; p = 0.006; and safety: MD, 0.260 ± 0.594; 95% CI, 0.125-0.395; p = 0.002) and casual attire (confidence: MD, 0.810 ± 0.921; 95% CI, 0.604-1.016; intelligence: MD, 0.493 ± 0.801; 95% CI, 0.306-0.680; surgical skill: MD, 0.640 ± 0.880; 95% CI, 0.438-0.842; trust: MD, 0.545 ± 0.836; 95% CI, 0.356-0.735; ability to discuss confidential information: MD, 0.564 ± 0.988; 95% CI, 0.341-0.787; caring: MD, 0.479 ± 0.852; 95% CI, 0.281-0.678; and safety: MD, 0.581 ± 0.860; 95% CI, 0.382-0.780: p \ 0.001 for all categories) ( Table 2) . No difference was found between white coat and scrubs with respect to patient confidence in the surgeon (MD, 0.138 ± 0.568; p = 0.297) and the ability to discuss important issues (MD, 0.177 ± 0.656; p = 0.086). For scrubs versus business attire, no difference was identified in any category, and all other outfits were preferred to casual dress (Fig. 2) . For female surgeons, a white coat was not preferred to scrubs in any category, although it was rated higher than business attire in four of seven categories (confident: MD, 0.309 ± 0.801; 95% CI, 0.132-0.486; p = 0.028; discuss: MD, 0.300 ± 0.736; 95% CI, 0.136-0.464; p = 0.010; trust: MD, 0.221 ± 0.641; 95% CI, 0.075-0.366; p = 0.044; safe: MD, 0.237 ± 0.608; 95% CI, 0.098-0.376; p = 0.010) ( Table 2) . Although scrubs evoked greater confidence compared with business attire (MD, 0.272 ± 0.758; 95% CI, 0.104-0.439; p = 0.042), no other differences were observed. Finally, as with male surgeons, casual attire was not preferred in any aspect of patient care (Table 2 ; Fig. 3 ). The aforementioned responses were further compared with respect to baseline demographic information including age, sex, and ethnicity and no associations were observed, nor were any trends identified. For male surgeons, respondents ranked the white coat higher than business (MD, À0.439 ± 1.491; 95% CI, À0.851 to À0.134; p = 0.006) and casual attire (MD, À1.043 ± 2.054; 95% CI À1.537 to 0.550; p \ 0.001) when all attires were viewed simultaneously, however no difference was found when compared with scrubs (Table 3 ). Furthermore, scrubs were preferred to casual (MD, À0.855 ± 1.760; 95% CI, À1.278 to 0.432; p = 0.004) but not business attire, which also was preferred to casual attire (MD, À0.515 ± 1.440; 95% CI, À0.863 to À0.166; p = 0.003) in direct comparison (Fig. 4) . The same observations (Fig. 5 ), were observed when female surgeons were ranked (white coat versus business: MD, À0.456 ± 1.429; 95% CI, À0.802 to À0.110; p = 0.028; white coat versus casual: MD, À0.986 ± 2.083; 95% CI, À1.46 to À0.485; p = 0.001; scrubs versus casual: MD, À0.800 ± 1.766; 95% CI, À1.221 to À0.379; p = 0.002; business versus casual: MD, À0.515 ± 1.321; 95% CI, À0.835 to À0.195; p = 0.016) ( Table 4 ).
Discussion
Regulations adopted in the United Kingdom have effectively prohibited white coats along with watches, ties, or long sleeves owing to the potential, yet unproven risk of infection transmission [3, 4, 11, 21] . Studies have shown that patient awareness of the ''bare below the elbows'' policy might influence their preferences for physicians' attire [3, 4, 7, 24] . The topic of physicians' attire has increased in popularity with increasing regulations to prevent infection, with a concomitant increased value placed on patients' reviews of their experience in the hospital or clinic. Study results in various other settings diverge in their recommendations, therefore increasing the difficulty in adapting meaningful changes to daily practice [1-3, 5, 12, 13, 15-19, 21-23] , and to our knowledge, no previous studies have examined the influence of physicians' attire in the urban orthopaedic surgery setting in the United States. For this reason we sought to determine what influence, if any, our attire has on patients' perceptions and which outfit was preferred in this population. This study has several limitations. The study was conducted at one institution in an urban setting with relatively young patients, which is a potentially important limitation as previous studies have established the influence of location, culture, and age on patients' preferences [16, 22] . For several reasons, location may have an effect on respondents' preferences. In the United Kingdom, for example, the ''bare below the elbows'' policy might substantially alter patients' perceptions of their physician's attire [1, 3] . Geographic location also might influence patients' preferences owing to various cultural or even climate-related reasons. Our study was conducted in the northeast United States and therefore may not be generalizable to the global population. With young patients, previous work has established their preference for more casual attire compared with older patients who prefer a more formal dress code [4, 12, 15] . In this cohort, adult patients in the orthopaedic clinic were examined and their reported results may be influenced by setting, healthcare system, and specialty. The pictured physicians in this study were young and white, which could have influenced respondents' preferences for their attire. The choice to use white physicians was predicated on the methods of prior studies, the majority of which showed only white physicians pictured in various attire [1, 12, 15, 16] . This not only eliminated confounding variables, but facilitated comparisons between this study and those in other settings. Furthermore, four outfits were chosen based on historical studies on this topic, however, there were numerous combinations of clothing (such as white coat over scrubs), which were not included and might have performed better than the tested attire. Finally, the use of a Likert scale has inherent limitations as an ordinal scale that subsequently is represented as numeric comparisons. The five-level scale was compressed to three levels as this enabled statistical Photo ratings were based on ranking of the photos from 1 to 4, where 1 is the best possible ranking and 4 is the worst possible ranking; negative values represent decreased numerical ranking, and thus higher preference; the larger the magnitude of the value (regardless of the sign), the greater the difference in the rankings. analysis as categorical variables, the results of which are more relatable and logical (like, neutral, dislike as opposed to numerical ''levels''). As discussed previously, we believe p values actually would have been even better with continuous analysis given the various assumptions imposed on this type of test. The survey was designed for this study and therefore was not previously validated, however these questions are similar to those used in previous research on physician attire and we believe are meaningful and comparable to these precedent studies [1, 12, 15, 16, 23] . For this study an effect size of substantial was set at a difference of 0.75, moderate at 0.5, and small at 0.25. Future research is needed to investigate the preferences of patients in a suburban or rural orthopaedic setting to elucidate the generalizability of our results regarding patients in an orthopaedic setting. Moreover, the influence of ''bare below the elbow'' guidelines enforced in the United Kingdom on patients in the United States has not been established and may further influence patients' perceptions and preferences. We found that patients at an urban outpatient setting showed a moderate preference for male surgeons with a white coat and female surgeons with either a white coat or scrubs. In terms of patients' confidence in their physician, no difference was observed between scrubs and white coat over business attire. Respondents' predilections for the white coat are consistent with published results, which denote the coat as symbolic for a clean, competent, and professional surgeon [12, 16, 23] . Although pediatric and psychiatric patients may accept, or even prefer casual dress, it was disliked in the orthopaedic surgery setting [5, 8] . Previous studies have established a ''white coat effect'' where patients experience reflexive hypertension and anxiety when examined by a doctor wearing a white coat [14, 20, 25, 26] . The results of our study showing a preference for a white coat and scrubs, taken in light of prior research on physician attire, are likely explained by the white coat's associated authority, professionalism, and ability to identify the physician. In a surgical field, however, scrubs likely convey the same attributes with a potentially added benefit Fig. 4 The results for male surgeons' attire in terms of confidence are shown. The respondents' preferences were largely in favor of white coat and scrubs. Photo ratings were based on a ranking of the photos from 1 to 4, where 1 is the best possible ranking and 4 is the worst possible ranking; negative values represent decreased numerical ranking, and thus higher preference; the larger the magnitude of the value (regardless of the sign), the greater the difference in the rankings.
of improved hygiene and avoidance of the ''white coat effect''. Two investigations indicate a growing preference for scrubs and ''smart casual'' attire, which are not only perceived as hygienic in conforming with the bare below the elbows regulations, but further serve to identify the treating physician [1, 13] . Some authors [2, 3] have postulated that while variations may exist from specialty to specialty, the unifying factor in clothing preferences is simply a uniform or outfit that conforms to patients' preconceived image of a doctor. Therefore, it is not surprising that the white coat and scrubs were nearly equally well received in our study, as both outfits are seen in hospitals, television shows, and movies as attire which identifies the treating physician. Finally, patient age has been implicated as an important factor in determining preference for physicians' attire. Younger respondents accept more casual attire and scrubs compared with older patients who favor more formal dress [4, 12, 15] . Authors point to a subconscious notion of how physicians should appear as the driving factor in determining preference, and that preconceived image of a physician varies with the age of the patient and evolves with time [1, 2, 15] . The majority of our study population was between 35 to 54 years old, however 80% of the patients surveyed were younger than 55 years. Owing to the relatively young cohort of respondents, it is not surprising that scrubs performed nearly equally as well as the white coat given the aforementioned evidence that younger patients are likely to favor scrubs and less formal attire.
Many factors of the doctor-patient interaction influence the first impression and cannot be replicated without a faceto-face encounter. Regardless of the physician's appearance, attributes such as demeanor, empathy, tone of voice, hygiene, and even smiling, will shape a patient's perception of his or her doctor [1, 3, 6, 17, 23] . One of the proven and changeable factors that contribute to the first impression and overall patient trust and confidence is the attire of the physician. In the urban orthopaedic outpatient setting, we observed modest preferences for the white coat and scrubs, which inspire patient confidence and are favored compared with formal or casual attire. Importantly, attire does influence how our patients perceive their physicians' character and abilities, therefore future endeavors might examine broader influences on the patient-physician relationship such as race, sex, and professionalism.
